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The effect of floral gender variation on female reproductive success  
in gynodioecious Saxifraga granulata 
 
In protandrous plant species female reproductive success of a single flower is affected 
by a wide range of factors, including the timing of flowering, floral architecture and 
flower size. Moreover, timing of flowering and gender may interact as floral sex 
ratios usually shift from male to female dominance, which induces negative frequency 
dependent selection on early plants to invest in female function.  
In this study, we examined how gender dynamics, flowering phenology and plant 
traits associated with pollinator attraction affected female reproductive success in two 
populations of the gynodioecious grassland herb Saxifraga granulata. We 
hypothesized that: 1) female reproductive success is significantly affected by plant 
gender (female, intermediate, or hermaphrodite), 2) flowers at different positions 
within inflorescences differ in male and female function and contribute unequally to 
female reproductive output, 3) early flowering plants invest more in female function 
and therefore have higher female reproductive success, and 4) plant traits such as 
floral display and petal size are subject to pollinator-mediated selection.  
Although the number of females was low in both populations, plant gender 
significantly affected seed production. Flower position within an inflorescence 
significantly affected seed production through its effect on floral traits and due to 
timing of flowering. Late lateral flowers were smallest, least polleniferous and 
produced the lowest amount of seeds in comparison to early lateral flowers. Female 
reproductive output declined significantly over the course of the flowering season. 
Early flowering plants produced significantly more seeds per flower than peak and 
late flowering plants. Furthermore, relative female fitness increased with increasing 
plant height, floral display and flower size. These results clearly show that plant 
gender, timing of flowering and traits associated with pollinator attraction are inter-
related and are subject to directional selection in protandrous species. 	  
